a b s t r a c t
The mechanisms and functional anatomy underlying the early stages of speech perception are still not well understood. One way to investigate the cognitive and neural underpinnings of speech perception is by investigating patients with speech perception deficits but with preserved ability in other domains of language. One such case is reported here: patient NL shows highly impaired speech perception despite normal hearing ability and preserved semantic knowledge, speaking, and reading ability, and is thus classified as a case of pure word deafness (PWD). NL has a left temporoparietal lesion without right hemisphere damage and DTI imaging suggests that he has preserved cross-hemispheric connectivity, arguing against an account of PWD as a disconnection of left lateralized language areas from auditory input. Two experiments investigated whether NL's speech perception deficit could instead result from an underlying problem with rapid temporal processing. Experiment 1 showed that NL has particular difficulty discriminating sounds that differ in terms of rapid temporal changes, be they speech or non-speech sounds. Experiment 2 employed an intensive training program designed to improve rapid temporal processing in language impaired children (Fast ForWord; Scientific Learning Corporation, Oakland, CA) and found that NL was able to improve his ability to discriminate rapid temporal differences in non-speech sounds, but not in speech sounds. Overall, these data suggest that patients with unilateral PWD may, in fact, have a deficit in (left lateralized) temporal processing ability, however they also show that a rapid temporal processing deficit is, by itself, unable to account for this patient's speech perception deficit.
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Despite the considerable interest in, and effort put into, understanding how we perceive speech, a clear understanding of the mechanisms and the functional anatomy that underlies speech perception remains elusive. In a very simple model of speech perception, a speech sound is first analyzed in terms of its linguistic features (acoustic or articulatory), and this analysis converges onto a representation at a level of phonemes, from which activation feeds to a level of word representations. Thus a deficit in speech perception could occur either due to damage to any of these representational levels (features, phonemes, or words), or due to damage to connections between them. Although one might imagine that it would be reasonably straightforward to tease apart the neural underpinnings of these levels via studies of speech perception deficits and neuroimaging studies of normal speech processing, it has so far proven difficult to do so. It is not yet even clear if the robust finding that language processing is, as a whole, strongly left lateralized (e.g., Binder et al., 1997) applies to the early stages of speech perception. Like any type of auditory input, speech is initially processed in the primary auditory cortices bilaterally. So, at what point in the translation of auditory signals into linguistic representations does language processing become left dominant? One means of addressing this issue is to look at cases of pure word deafness (PWD). 1 PWD is a rare condition characterized by severely impaired speech perception despite good hearing ability and preserved functioning in other domains of language (e.g., reading, writing, and speaking; for reviews, see Badecker, 2005; Buchman, Garron, TrostCardamone, Wichter, & Schwartz, 1986; Goldstein, 1974; Poeppel, 2001; Stefanatos, Gershkoff, & Madigan, 2005) . Early conceptions of PWD implicated a rather late locus for lateralization as the syndrome was thought to derive from the disconnection between
